Tumor necrosis factor and endotoxin do not directly affect in vitro diaphragm function.
Ventilatory pump failure can occur in the setting of severe infection. Recent in vivo studies have shown a significant decrease in diaphragm force production in rats with pneumococcal sepsis and sepsis secondary to Escherichia coli endotoxin. We hypothesized that diaphragm impairment during sepsis may be mediated by a direct effect of tumor necrosis factor-alpha (TNF) or endotoxin. To test this hypothesis we studied the mechanical characteristics of isolated rat diaphragm strips in tissue baths containing rTNF-alpha or endotoxin and compared the results with control strips. The strips were stimulated to contract isometrically in the tissue baths that were aerated with 95% O2-5% CO2. Baseline force-frequency determinations were made at 60 min. Following this, the strips were fatigued over a 4-min period (20 Hz, 0.33-s trains, 1 train/s) and force-frequency relationships determined 30 s, 10 min, and 60 min post-fatigue. There were no significant differences found between control and experimental strips in any aspect of contractile function tested, including force-frequency characteristics, fatiguability, and recovery from fatigue. Using an isolated cell line assay (L929), we found evidence of attenuated cytotoxicity of TNF at 26 degrees C compared with 37 degrees C. Therefore, we repeated the experiments studying the effects of TNF on in vitro muscle at 37 degrees C. We once again found no effect of TNF on contractile function. We conclude that the impairment of diaphragm function during sepsis is not mediated by a direct effect of TNF or endotoxin.